Introduction
The focus on being more sensitive to the environment has increased continually over the last few decades. The environmental orientation of corporations is a societal megatrend (Larsen, 2006 ) that will substantially affect the future management of supply chains, although experts are uncertain about how dire the situation is for our environment. However, there is a common agreement that companies need to reduce their environmental footprint (e.g. Carter and Jennings, 2002) .
In March 2009, the European Commission and the European retail sector launched the Retail
Forum as part of their drive to promote more environmentally sustainable consumption patterns (European Commission, 2009a) . So far, 21 European retailers and 7 federations have joined the forum and work together on the creation of a retailer environmental action plan (REAP) that includes a number of environmental commitments on a company base. In April 2009, the European Commission published its analytical report on 'European' attitudes towards the issue of sustainable consumption and production' (European Commission, 2009b) including strategies retailers and producers can apply in order to promote and to produce environmental friendly products.
Within the United Kingdom, we are able to see the transformation of the retail segment to be "green, healthy and fair" (Jones et al., 2008a) as consumers become progressively more selective of what they buy and from whom they buy these goods, it is important for retailing companies to be aware of their behaviour in society (Jones et al., 2005a) . Jönson (1996, 23) points out that "market pressure is increasingly focusing on the environment. This means that solving environmental issues in relation to product, service and activity developments ought to lie at the heart of future activities for both governments and industry". However, as Jones (1970) who points towards the only responsibility of a firm is to increase its profits, the question remains whether or not environmental retail management and especially the environmental management of retailing supply chains pays off. Markley and Davis (2007) have proposed a conceptual framework that the inclusion of sustainability into the management of supply chains is positively related to the profitability of a firm. However, before being able to identify a positive relationship between environmental supply chain management and the profitability of a retailer, it would be necessary to measure a current stage of environmental supply chain engagement.
Consequently we were interested to examine the following research question: How much environmental is the management of the examined retailers? To answer this question we propose an investigative approach (see e.g. Jones et al. 2005a ) in order to understand what global retailing companies do practically when it comes to their environmental sustainability.
The purpose of this paper is (1) to characterise the environmental efforts in the supply chain management of the largest retailers of the world and (2) to investigate to what degree these retailers conform to their environmental responsibility and cope with the megatrend environment in their supply chain activities. We adapt some of the notions of Hockerts and Wüstenhagen (2010) who introduced the 'emerging David' as well as the 'greening Goliath' as two archetypes of environmental companies showing how companies deal with the incorporation of environmental sustainability issues in their business strategies. The main contribution of this paper is to test the proposition that global retailers follow the path of the 'greening Goliaths', where sustainability becomes a quasi industry standard for the environmental sustainability transformation of global retailing (Hockerts and Wüstenhagen, 2010) .
The realm of the paper is as follows: After these introductory remarks we develop a methodological framework for environmental retail supply chain management that has been empirically tested. Thereafter the results of our empirical analysis are presented. There we first show the aggregated outcome of our analysis and then portray the environmental approaches of the three selected retailers. The paper concludes with a critical summary of our findings and an outlook for future research.
Environmental retail supply chain management and drivers for environmental sustainability
Acting in a sustainable manner means for firms to what degree the exploitation of resources, the direction of investments, the orientation of technological development, and institutional change are made consistent with future as well as present needs. For Dunphy et al. (2003) it is the responsibility of the companies of the world to precede in a sustainable manner. To do so, Elkington (1998) or Dyllick and Hockerts (2002) put economic, social and environmental elements together that is also known as the (extended) triple bottom line (e.g. Elkington, 1998; Dyllick and Hockerts, 2002) . Combining these three dimensions leads to different performance outcomes such as eco-efficiency, business ethics or environmental justice (Elkington, 1998). As we see that sustainability is a difficult construct to define and to measure (Faber et al., 2005) .Consequently we have chosen to look at the environmental dimension only Hockerts and Wüstenhagen (2010) discussed the phenomenon of environmental management in general and examined the phenomena of environmental entrepreneurship in particular.
Thereby they differed between large corporations (= Greening Goliaths), which implement the environmental agenda into their corporate strategy step by step, and small firms (= Emerging Davids) where the consideration of the environment is the main business model. According to their notions, global retailers fall into the category of 'Greening Goliaths' as these companies are very large and the environmental objective is a complementary element of the main strategy. Their model can also be seen as a diffusion model of sustainable innovation, where at the end of the day, the overall goal is to have a sustainable transformed industry, Looking at the motivation why companies are getting environmentally engaged, we were able to see the following: -Legal regulations like waste management, like the Waste Electrical and Electronic Equipment Directive of the European Union (2002/96/EC) that imposes companies to set up an infrastructure for collecting such waste, can also force companies to act green. Even though such systems create additional costs, companies are forced to reduce waste, which in the long run has positive effects on the economic and ecological bottom line. Nakao et al. (2007) have thereby identified a positive relation between the financial and ecological sustainability, even though other studies (e.g. Clemens and Papadakis, 2008 ) doubt the positive effects or claim that this relation cannot be established (Williander, 2007 ).
-The intrinsic motivation of the entrepreneur or top management of global acting retailers can be a driving force (Lawrence et al., 2006) though critical voices again see the inability of managers to identify green issues as a sound economical business opportunity (Thomas, 2005) . Also external stakeholders can influence the environmental attitude of global retailers (Dobers and Wolf, 2000; Larson, 2000 or Masurel, 2007 ).
-The inclusion of environmental dimensions will become relevant if this leads to a competitive advantage (Regeczi, 2005) because either it shows sufficient return on investment to become green (Hart and Ahuja, 1994) or it leads to a better image of the companies (e.g. Mathis, 2007; Iles, 2008) or it is a customer requirement to be environmentally friendly (Grankvist and Biel, 2007) .
Why is this issue for retailing companies? First, consumers want to buy products that do not harm the environment on the other hand these products shall be as cheap as possible, which requires global sourcing (Jones et al., 2005a) . Secondly, global retailers can be seen as facilitators of globalisation and consequently they have to deal with the negative impacts of globalisation, such as global warming or the climate change (Halldorsson et al., 2009) . Here the Stern Review on the Economics of the Climate Change (2006) showed that a large share of the total emissions of greenhouse gases in the world stem from transportation that links the various nodes of global supply chains.
When transforming a supply chain into an environmental supply chain from a focal company's point of view, Srivastava (2007) suggests the integration of environmental thinking into product design, sourcing and supplier selection and the delivery of the final product to its end users as well as into return management. Taking the holistic supply chain view, Braungart et al. (2007) propose the cradle-to-cradle-approach, also known as life cycle assessment that is a technique to assess each and every impact associated with all the stages of a process from raw materials through materials processing, manufacture, distribution, use, repair and maintenance, and disposal or recycling (USEPA, 2010) . Based on this, the environmental management of supply chains can then be defined as an input-output process, where resources, materials and energy are the inputs and air emissions, emissions to water, waste, products and co-products are the outputs (e.g. Laentver, 1993). Many players follow a cost leadership strategy, whereas sustainability would rather be part of a differentiation strategy.
Based on the presented theoretical and empirical notions, we can develop a framework of environmental retail supply chain management consisting of eight categories (see Table   1 ). Due to a lack of language capabilities, eight retailers which only provided their website in their national language were excluded from the sample. Based on the remaining sample of 92 retailing companies, we analyzed the information provided on their websites as well as a total of 68 annual reports, 36 CSR reports and 36 other published documents. The documents were gathered in two waves, where we also scanned the websites twice.
Based on the gathered data, we were able disaggregate the eight general environmental supply chain categories into a number of specific environmental supply chain activities. Based on these findings we then developed an environmental sustainability scale ranging from 'no environmental sustainability at all' to 'full environmental sustainability' depending on the number of accomplished initiatives. It is necessary to note that our approach aimed towards the nature of environmental sustainable initiatives and not on the quality of those. Our analysis is therefore not judgmental in the sense of giving an opinion on how well the retailers are performing their environmental activities. However, the number of identified initiatives may give an indication on the willingness to act environmentally sustainable. Table 2 shows the overall results of our analysis, where we were able to split our eight categories, based on the empirical observations, into 34 environmental supply chain activities. Table 2 (8C) handling of waste and materials for recycling. The fifth most frequently observed environmental initiative was cooperation with other companies and organisations for environmental initiatives (1B) which is truly a supply chain issue. At the bottom of the identified initiatives we see that the least reported initiative is the one on customisation of product design for lower energy consumption by use of the product (4C).
Results

Overall range of environmental engagement
The five most often identified environmental initiatives belong to the categories 'fundamental environmental attitude', 'packaging' and 'use of energy' while the bottom 5 initiatives belong to the 'product' dimension, 'transport', 'use of energy', 'use of input material' and 'fundamental environmental attitude'. There retailers may be able to set requirements for the product so that it supports the company's strategy for the environment. The second least often monitored environmental initiative deals with, which only ten retailers reported was the category on improving the production equipment in relation to used energy and resource consumption (2C). The third least observed initiative is in the planning of the size of product packaging to better utilise storage and transport (6B) although an implementation of this initiative can result in saving many transport kilometres each year. Surprisingly, the next initiative is in regards to using more local produce, both for the benefit of local production, but also to conserve the environment by saving on transportation mileage (3C). The fifth least-priority environmental initiative is the support of environmental projects (1C).
Development of an environmental sustainability scale
The overall analysis showed that that none of the examined retailing companies has completed the full set of environmental supply chain activities (see Table 3 ). Additionally we identify a number of companies that reported no initiatives at all. In total, we can observe that more than a half of the examined retailing companies fall into the category 'average environmental sustainability' or 'above average environmental sustainability'' (see Figure 1 ).
Figure 1and Table 3 near here
To highlight these results, Table 4 compares the top end with the bottom end of the examined retailers.
Table 4 near here
We can see that UK-based companies provide considerable amount of information about their environmental efforts, while mainly US-based and German retailers are positioned at the bottom end since these companies report no environmental activity at all. As most of the reported initiatives show a short term character, we labelled them as 'green operation initiatives'. These activities seem to be easy to initiate and execute as well as show immediate positive effects on the economic as well as environmental bottom line. Retailers that show a higher environmental sustainability level seem to have already invested more into longer term oriented activities that we labelled as 'green design initiatives'.
However, environmental supply chain management -just like sustainability as itself -is difficult to implement and measure but easy to understand and be demanded (Brunvoll, 2008) .
Therefore the current stage of environmental supply chain management that the largest global retailers are publicly demonstrating is quite sobering.
Following the notions of Hockerts and Wüstenhagen (2010) global retailers seems far away from a quasi-industrial standard for environmental supply chain management. Still, the examined companies focus on economic objectives and -because of their dominance in their operating markets -those Goliaths need to incorporate environmental sustainability into their supply chain strategies and operations. This seems to be done in a step by step mode when looking at the top-performing range of organisations. From this point of view, and altering the notions of Hockerts and Wüstenhagen (2010), the 'Greening Goliaths' convert to 'EcoDavids' as their environmental objectives are not on the same importance level as their economic objectives.
In order to strengthen this argument and to further develop our scale as well as to provide additional interpretation and consequently a more comprehensive understanding of the results from the frequency counts of our investigative approach, we expanded the investigative approach by examining the data from French Carrefour, Danish Coop and British Marks and Spencer. With this we also want to gain more insight into the environmental (supply chain) activities and consequently identify potential country-related differences. Our analysis shows that these three companies scored best when it comes to a country specific analysis (see Table   3 ). Carrefour and Marks and Spencer can be classified as above average environmental sustainability (see also Table 5 ), while Coop with its 16 initiatives represents an average score when it comes to environmental retail supply chain management.
Environmental retail supply chain management in selected case companies
In order to make a meaningful comparison we analyzed the fundamental sustainability attitude, environmental and ecological activities, the carbon footprint initiatives, sustainable supplier relationships and the return on ecology which we then put into an overall evaluation.
Carrefour 1
General information on the company
Carrefour is the world's second largest retailer and the largest multiple format retailer in Europe. With more than 475,000 people employed in 33 countries, it generates a turnover of EUR 96.2 billion (2009) with 43 % of its sales in France, its country of origin. Carrefour has developed a multi format store strategy in more than 15,500 stores which includes hypermarkets (leading stores with 59 % of the global turnover), supermarkets, hard-discounts, convenience stores and cash and carry outlets.
Fundamental attitude towards sustainability
French Carrefour is an international retailer with a desire to be central to local economic development where it has a presence. Today 90 to 95 % of the products put on shelves are provided by local producers or growers. Carrefour was a pioneer in putting into action the principles of sustainability by launching in 1992 the "Carrefour Quality Lines" for fresh products. These 420 lines are based on an upstream approach with suppliers, who are remunerated for their efforts on quality with long term partnerships, promotion of local knowhow and integrated farming.
Carrefour formalised its sustainability initiatives when an autonomous Directorate in
Sustainability was established in 2001 and its intention to work in sustainable relationships by defining its core values in 2002. These were liberty, responsibility, sharing, respect, integrity, solidarity and progress which are still central to their operation today.
Environmental and ecological activities
Carrefour developed a project for fair trade "to assume all its responsibilities from the producer to the consumer and give priority to a constructive dialogue with its stakeholders'.
Its project is operationalised each year by defining the actions which it considered to be key objectives. In 2008, the actions have concentrated on food balance, responsible consumption, social conditions of producing, responsible employer and environmental footprint. Carrefour has also been working on the efficiency of its supply chain to reduce emissions.
Thus, efforts have been made to optimise store delivery. The objective of 45 % of imported merchandise transported by inland waterway and railway transportation was achieved by the middle of 2009 for a saving of 286 tones of CO 2 . Carrefour also acts to help its consumers reduce their CO 2 footprint by developing products with an eco-label that provides better information that aids customer choice, reducing free disposable plastic bags (to be phased out in 2012) and promoting products which are less energy consuming. Nevertheless, Carrefour does not support greenhouse gas labelling on the product because, for the group, it's only a part of the problem and it could be misleading for the consumer. The group is also focusing on eliminating its wasteful activities and increasing the recycling of waste materials in its desire to act against climate change.
Sustainable supplier relationships
Carrefour declares its ambition for a 'local, sustainable and responsible supply'. The group encourages and helps its suppliers to act in a way that supports sustainability. Carrefour rewards its more engaged suppliers, in terms of sustainability, by awarding them with a 'Trophy for Sustainability'.
Carrefour shares information and know-how and makes audits on the suppliers' performance in order to continue the progress and to help the suppliers to respond to its demands. In 
Fundamental attitude towards sustainability
Coop has quite a lengthy history and considerable experience with environmental issues as well as social responsibility in Denmark. In the beginning of the 20 th century it was the overall goal of Coop to secure healthy and affordable food products for the average working family and small farmers in the countryside. Since the 1990's Coop has initiated an organic food initiative giving Denmark the highest per capita sales of organic food in the world. Recently
Coop has introduced the '1-4-40' plan (1 vision, 4 areas, and 40 activities) with a strong focus on environment, ecology, health, climate and ethical trade.
Environmental and ecological activities
Coop has a declared environmental policy where the company states, amongst others, to reduce the environmental burden of packaging; to commit itself to active reduction of the Coop has been the first company in Denmark to launch an eco-labelled detergent. Moreover, Coop offers products with the eco-labels "Svanen" (the swan) and "Blomsten" (the flower).
Svanen is the eco-label of the Nordic Council of Ministers indicating that the product is not harming the environment while still keeping the required quality and function. This is mainly used for household products, cleaning products and products for personal care. Blomsten is the official eco-label of the EU and also indicates a high ecological standard. Due to the many criteria that need to be met, there are not many products eco-labelled in their range yet. Within
Coop, mainly textiles are labelled with this label.
Carbon footprint
Coop is not overly convinced that measuring the carbon footprint and labelling products with a climate label will help consumers to reduce their climate impact. Coop perceives the measurement of the carbon footprint as a difficult task and does not expect a valid result as all stages of the supply chain from start to finish will need to be included in the assessment of the carbon footprint. However, Coop has recognised that the emissions of CO 2 and greenhouse gases can be reduced by careful selection of transport modes and even packaging types. Coop therefore supports the notion of food miles as a reflection of how far a product has travelled to reach the point of sale and being a better indicator of the climate burden rather than the carbon footprint.
Sustainable supplier relationships
When guaranteeing consumers fair trade products, companies are required to control their suppliers as to whether their products comply with specific requirements. Coop recognises that it is not possible to control the total supply chain at any time. However, Coop has have to ensure that basic worker rights are respected. All suppliers are regularly audited (both expected and unexpected) and in case a supplier is not approved, the supplier will be eliminated from the supplier base if the deficiencies are not resolved.
Return on ecology
Coop reported in its 2008 Annual Report, a 24 % increase of the sales volume of ecological products, basically through the sales of the Änglamark-label. The annual report also states a in 2008. Looking at the Coop chain Irma, we are able to see that one fifth of the total sales volume is generated by ecological products. sector. Every 10th GBP of M&S sales comes from these markets (GBP 9.1 million).
Marks and Spencer
Fundamental attitude towards sustainability
M&S can be regarded as the precursor of ethical and sustainable retailing in the UK. This business policy is documented in 'Plan A' that was launched in 2007. It comprises 100 aims and commitments that determine how M&S works together with its customers and supply chain partners and what the company does in terms of (1) combating climate change, (2) reduction of waste, (3) usage of sustainable raw material, (4) ethical trading and (5) supporting their customers to pursue a healthier lifestyle.
Environmental and ecological activities
Three of the five pillars -or 64 commitments -of the M&S 'Plan A' can be considered as environmental and ecological initiatives including climate change, waste and sustainable raw materials. The efforts to fight climate change are discussed in the next section. The actions towards the reduction of waste refer mainly to the usage of less packaging on all packaging levels as well as the reduction of one-trip shopping bags. The usage of sustainable raw material aims to use materials from only the most sustainable sources protecting the environment and the world's natural resources for future generations and encroaches on the production processes of the M&S suppliers.
Carbon footprint
The first pillar of 'Plan A' is labelled 'climate change' and contains 29 commitments aiming to reach carbon neutrality for all UK and Irish operations by 2012. This contains the use of renewable energy and the support of supply chain partners and customers to reduce their carbon emissions. Other activities are targeted on a store level such as the increased energy efficiency of stores (and warehouses), renewal of stores including green energy generation, the 100 % use of renewable energy in stores (and throughout the company) and replacement of refrigeration systems in stores by using a less damaging type of HFC gas (R407a).
In addition, a green business travel policy has also been introduced.As such green company cars are used in order to reduce CO 2 emissions. M&S helps to improve their supplier's logistics to become more efficient and encourages the use of the rail transport in contrast to air transport. Air freighted food is labelled and a carbon labelling scheme has been developed.
This should help to reduce the food carbon footprint, which has been calculated at 3. Furthermore, 'Plan A' has become cost positive. The major achievements referred to an 18 % reduction of total net CO 2 , a 41 % recycling rate and a 10 % improvement of their store energy efficiency. However, M&S also shows that their total gross CO 2 emissions were up by 2 %. The net reduction is due to the use of green electricity tariffs. It is also obvious that green logistics operations are realised by centralisation and by shifting from air freight to other transport modes.
Conclusion
In this paper we characterised the environmental supply chain management engagement of the world largest retailers. Therefore, we tried to develop a scale that can be used to measure environmental sustainable supply chain activities. Overall we can conclude that the investigated global retail Goliaths are eco-efficient Davids who transform incrementally to emerging green Goliaths.
We experienced problems in the empirical identification of our 34 constructs as retailers were not actively reporting. None of the examined retail 'Goliaths' had a full set of these initiatives and several basically reported none. This does not mean that these retailers were not engaged in environmentally beneficial endeavours, it only shows that it seems not to be worthwhile in reporting it.
Our comparison of the major results of the individual case descriptions as well as a first insight into retail specific environmental supply chain activities can be summarised as outlined in Table 5 . Carrefour show that the focus on sourcing local is high in order to reduce the carbon footprint.
Here Coop is different by critically assessing the value of the carbon footprint for food and thereby suggesting the food miles calculations. However, the downturn in economy has especially shown that the equal status of environmental and economic objectives has been disrupted.
Limitations and future research
The presented results and their interpretation need to be seen in the light of the limitation of the study. Out of the hundred selected retailers we omitted those who do not provide information in Danish, English, German or French. Further analysis could include these seemingly ethnocentric oriented market players.
Our data are derived from official and accessible documents. Internal documents and information are not considered in our analysis. Further research could focus on selected retail organisations in more depth by following a more in depth case study approach.
The focus of this paper is environmental initiatives in retail supply chains. For future research we suggest include social initiatives in the investigation in order to obtain a picture of true sustainable supply chain management of global retailers.
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